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(57) [HftJ 

Dt D(7)Tfi3lcfe^^fS](D^n^^ % «iUi* L1~ 

LSICtflt*. fit, 3 00^Pt^tOf*lftl 
13. D + LK D+L2. 3WU L 

rS«»^fT*>1**. fit, ^P7^U$LU»S(DS 

^l-ct oTHSrL. JElz. L 1 - L 3 £ U <t £J3l>T c 
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=e 'j sax* ^a^jftsarofr^gicfcuT. 

fi$ij£'M75ij ?p 'V 9 l=#lf £ <bxf v Zft. 

is. L vjvfr5U lUK/Vk £i£«aa> ^ p -fe -y-^E 2? ^ 

for, s^j^MSfr-sssix^-v^t. zffiazz 

*«ttt4««ai l=E*©EIMH*. 

T L \J#mZft5 Z <!: SHISit SiitsRJCI 2 l-EaoE 
WfcT)U^yXAIz£oTl©*fr5Ua>MgT£mv WTffi 

EfttOEftttft. 

lWi£«*p UX^-^fTefc-S z t £ttmti-z>m*.m 
i i=etto>e»«tf»:. 

[fS*JE6] fiirE=3UX*-#gfe.&Ufi£fl*PUX4r 

-iMHtt. ltTES?>J©Jl-ffl^&ll»M4T;i,J'JXAI= 

»s-r-scti=j:y. lftfTai£{tl=-3l*-CLU5M!l££ 
Tf&Zb MMfc-rtlUMi 2 icEKcDEfcfflM*. 

ff 5iJ ^p ? £ CD = ft ffjij&fl- £fiirE«a© Z^p -b v -9-^ 

vi-;urosfeo2<so5a©^p^-x^i«L, 

ft ^ p -b -v-tJ-^E s? jl— ;ko p — * )V * =e y iai-*tffi L „ 

ass ^p-b ;u=f?fc** c t 



[0001] 

[O 0 0 2] 

[0003] rut>*>. »ti sass-r 

iU:§L 1*5* 5 I-E&-T-5 C irtfdJ**. - 
C-C. LU#S (LU Factorization) t U573&K <fc*L 
l£. •Ra^^i"ft5iJ^±=ftfj5iJ (upper-triangular m 
atrix ) irTHftffJiJ (lower-triangular matrix ) |c 

Lfci'ot, ccOlS^l:fcUNTI±. «aft?iJ*LU»(8 
-T -5 c t ttmiL 1 *^SSCOS^»*fcftl=SS'B:«iS 

UX^r— #8? (Cholesky Factorization) (tUdfi^JcO 

a ) ^fjjilrojiti 1 *^S3i©»a 

ttaa-croaa: 1 **asci*» ^p -^ftufcrtgico 

LU^-S^^-XlcM^Hfc^fToTU-So 91*9 
15J*A^*afc^P^9$ LU^I (1) Lfc^, SJSL 
fcff<9 h;U*JRfefc^P^9*MSfLr (2) 

jE^/hfi5ij*ssT o) -r-sffla^sys-r. 

[0004] (1) (DSnmit. —Z><D?a-k<yy- 

9<|gl*1 2 (9Ufc-5Ultft : ^afr5"J<7)fTllfe?.UIi5iJ 
(2) (3) cogp#©M£rt,*B1 2Sg<D?r5iJ;1lfl: 
[0 0 0 5] gt)PXhC0*#U (3) COtt^r, 

>^ygxa^3£$ijftg:*i (smp) rii, «*</h*L\ 
[0006] (3) roftffi*. ffWgrfc 

*vTt^*) *D— KLT. MSrSm^X hT-r-5tU5 
> * >J lz7^-bX-ri)fc*!>C0PX h*<ff5)JCDSgr^f75 

sisicjt^T^i? < tt yttfi6*3i#a-&ftu. 

[0 0 0 7] ZOtztb. 7nv5t&$:*$<-fZ>&m& 
^P-y^«S$^:#<-r*i:. CCD^P-y^roL 
U^SCDPX h6<*#<JSyffi5iHtaSA^*.-5. 

b) lEfilSftffJiJcoma 1 JfeTaS^tCDSa 
iE{itS4fj;S5ija>aSt 1 *7J?istcO<£;£lcH LT. T=ft 
f75>JgP»ro^^fiJffi LT=> UX+— 
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SMPT-li. ±IB (3) ©M*rc«;h*fT?»flre:?P^ 
*«tf*#l**#tttttfftl*fcft* ?p 

[OO08] 

Sx*536MftS:aTI±. LU»»ft*iMiai/X*- 

[0 0 0 9] *«ijBa>RHti:* S^^UIBXA^ttK 
[O O 1 o] 

MH-lMM>fT M3B»K ft t^T . ff SB * /MW ?p**I= 
ftft-JnvO kttnfnvO -e^lvjNfr^J^o y * £ £ 

»tft-r*»»x-x^^. K«a<o^p-tr^-9-^E^i- 

tool 1] *f£BJ lentil*. BSto^p-fe^-fr^j. 
-)U&*h?hmirZn-i3)u*^t)ftm£&®\zmm 

[O O 1 2] 

[0 0 13] **^^"JHx*5St«tt»«l*. 4SStO 

^Pty»1 0-1. 10-2. • • ■ 1 0-nft<2ft 
^^Vi^^'J 13-1. 13-2. • • • 1 3-n 

S*Lt«Bt*»i 2lzSSI*tiSo #^P-b^»i 

0-1. 10-2. - • • 1 O-nli. -tOrtSPfe^t^ 
I*. 2*^r>a^U 13-1. 13-2. ■ • • 

1 3-n cfcy^pisv-y-ffl^i^-y^i/i^^y^R 

\i*ti%o *fc. ft^P-bry-tf- 1 O- 1 . 10-2. • 
• • 1 0-nt**fcftot^W*U^Sa-;H 1 
-1.11-2. • • ■ 1 1 - n I*. ffiSS^Sl 1 2 £ 
^Lt^Dt^1^10-K 10-2. ■ • • 10-n 
tfT^-feXnJtfctfcoT&o ?Pt7»10-1, 10 
-2. • ■ • 1 O - n #7=-* fT £ 

"T. /^'J ^9aHU 1-1.11-2. -11 



^->zl^^EU 13-1. 13-2. • • ■ 1 3 - n \Z& 
7 s — ££1 ^^'VVa^^'J IZZ3 fcf— LTfflaSfT 

[0 0 14] SlIWMi:, l^+V^va^^'J^ 
*'J*5a- ;H 1-1.11-2. ■ • • 1 1 - n(& 

rt. stoic^r-4f^i#oT*fc^^y^i?i-;uz»L 

-fe ZtotD?— * * 2 ? * ^ y \z 

*6fr »£tt*&fcHL *?P-fe?*#a#0>*-f 5 

Sr * *i &M<B it— * * R*&A/ T* L * 5 pT tttttf* * . 
lt-^-3Ts lOtflctt, ^:T<7)^P-tr^-9-A<y =E'J 
^e?a-;Hzf- *H»LSSt>^*-C. <fe(7>^P-tr^-9- 
^E 'J^Eva-^bf-^ J: 5 \Z~? 

%>&miMhho z<D&5\z^ ya-ky-y-o a. 

^■9-<D5IiS<D^^<i:*Zi:$/<yTP]a (Barrier S 
ynchronization) £lft££l*5o 

[0 0 15] H2&tfH3tt. *»Ha>MUl*llf=tto 
feLU»*(DimH0lt«l)t€lVt«. 12 

a) *Slffi^ffifc«otrSlffW<Daii:i*^Sa<7?jBs6 

(7W^P^*a)«l*«*J:y*#< LTLU#*g-f 

L 1 ~ L 3 Ogflttfi. ?Py*(l*^J< LT. 1O0) 
^P-tr^-tr (PE. fe£lM±. XU?K) tffllLtl^ 
fctf. **«MBI=ftl*THu C0)?Py^(It**< 

•ritfciz. l 1 - l 3 ii-f hsiox by Kna y 

iTt, tt*ll::*L9£««. ftfe. CCCIi. XU^K 
[0 0 16] **^t'JBx*7»»tt*i©#?p-b 

[0 0 17] T r -^§(D*:#feRgS^^aPET'S<ii 
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« *«tfirt- *>^t k ft & o 

[0 0 18] C(7)fci6l3. B3C:5F*;|t*«fc5l::* 

3£^jf3MST-r^i:*^ft^p^^^aj^Dii. 

#PE (#XU*;K) ^ne-LrS-^P-tr^i^ (*X- 

l±. l^^(D^P-bvit0 2 5fe^A'^->3.>^ l JJiIC 

[0 0 19] b : ?P*;J«, k : ft?n^;ttf»fi 

»L -fft*>*>. 02f:ifclt£L 1 -L3CO^P^^0)^ 
tt0)f7©») tLtzkZ. bx (b + k) x8-8Mb 
y t e *at:ttfl)* V* fit LtSffltSo 
[0020] *LT. ftftift (1**-W>a.>*'J) 

*£MffiLfcLU5MRSfr5o «3S-T-<*ffW355 
dS*-r*>^ , J*aW**< H5W36«**<) . -MUCH; 
^r^a-b^-^R^ftL^fcto. 36W«iaSlta)M^P 

i?lLT^ft^P^^*5iffiLr^b. fr^P^^tDM 

[oo 2 i ] Mic. *?Pt7^ (#xL/y K) -ea?# 

4§Mft0¥t/£iiL-e. 3EW»»a>tt»«l#fflLft*«6L 

[0022] H4I4. *«tk»na>LU5HRa)A9a)X 

H^^-TffiBS^P-^v-Ktrfe^o Xf7?S 

^6^n^^«t*«-r*. Sfclz. X7 1 

SL, &XU«;Ktffim^P7^ (02<&D;&tfL 
i) tfMMM-atr— r«. fit, xf7^S3lcfe 

[0023] xf7?s 4icfci\-a*. ffla^jg^y^ 

Kfey-CftUJIftlcM:* Xfv?S Sicfcivc. 4X1/ 

V K-CStMIZ^P^^ LL (i2#i) Jftot, rfP 
y<7U\ (i2#B) * LU*MM>7;U:*»JXAlZtto 



M-cEffTt. fir, x^v^s2irB6y. *cd^p 

«-r^o fir, *JHc/jx4<ft**»3a^Pv^3W« 
aic3fp^^Diz»[C1-*»»a)^icfty % n(Dxi/ 

[0 0 2 4] 0 5-01 01*. *^ffifl2g0)LU#S?a) 

*ft**yB«iclttwr*B-efc«. 204 

8X204 8(DfrM*4XU^ Kl* L U#firr«««£ 

[0 0 2 5] 2048X20480^JS^P7 
^^2 5 ^P'^OE 
5* Mi*. H5lC*-j-tfey-efc« D fit, 40CBCP 
U (XI/7K) -Cfll31**fT-r«**. ftXUvKtl 
fjcftll*£ ( (256 + 448) X256: 8MB (Li2 
+ -V^->i(D*:#*) cfcy/h*L^««) *»«U 06 
iC^-T^^fC. 4XU^ K<D*««rcD 1 + L 1 . D1 
+ L2, D14-L3. D 1 + L4ja tf — "f § 0 

[0026] ftfe. :?n^*«i4«*.tf. UlTOctdic 

LT*tf>£ 0 HH4>**$ (fr?>ja>:*££ : ff«<D* 
BO Jn, Xl/7K0»$#THREAD^Lt, 
[0 0 2 7] 

[»1] ^ 

y(n* /#THREAD) x ^ = nb 

[0 0 2 8] fcfcl^T* 
nb^512ftt>. ^P7^B=5 12 
nb^2 5 6ftb. ?P?£M=2 5 6 
nb^128ft*>. ^P'^fi=12 8 
-t*tJ5in. ^P*V^B=6 4 

[0 0 2 9] LU^SOaXKl 2n3/ 

3 (niifr9Ja%ft) -c* n3 i=it«-r*. Lfctfo 

T. ±*(DuXhf#THREADT?^HbL, 
KtfBtftCil Xt/7 K-efr3^P^*«aKtft*J:3 

[0030] aM«ttit«fctt» stJUfcLfti^ 

Ig^OLU^SOT^rJyXA^SVlC^-ro 07lzfc 
l*TI** LT = D1+L1+L2 + L3 + L40gS^$ 

lu#s?-*7;u:*uxa£^lti>£ 0 lti*. 20 

4 8 X 2 5 6<DZ?Oy2 kte^>Tl*& 0 

[0031] *-r. ( 1 ) a>SW*icfciN-c. tr#* h£ 

*S-T^ e iblks f4LT<D<BTfcy. ^0>ig^. 2 56 

2048tfe§ e j j Id*. bfTp-y h0)ff^-r-5^7#-^ 
3&<, TMPICI4. e^^y h0DttMa^K£$4t«. 
[0 0 3 2] (2) CDSP^IC^UT. a««k31 
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Wf-^tA^tx^c (3) <Dffl»T». $U i 

[0033] ZCD (1) - (3) £ i A< 1 — i b I ks |C;fc> 
leng#to,t;*;^ t>G>fli3i(i L 2 + 

[0 0 3 4] fcfc. 1^8!CfclNTIi. LTtti. P — # 
;U«L pivot (4). GP1V0T. ROW (iblks ) l* % ARttrc 

«M***i*^— *-c*4. (4) fzteivr. =&x 

l/*;K-ce*-;h$ft4. fit, (5) -C§*(I£IE 
?iJpivot(4)(7>XU^ K#-^0)^rc*&SA-r*«> (5) <D 
Wz % /<iJ7BJB*I*oT\ (6) icfclNT. «*fcTtf 
* htto^Uv K»#*QPIVOTI=*lft-r«. ^LT. 
(6) (D'&T^ Wtf/*U7'B8I*»*. (7) lz 

X\£#y KM?** h;U£te*fiL. /<U7H««*. 

(8) i=6ivci*. spivowo©t*i*. ftfctr*^ h 

|zA*ig*3o GPIVOTtf#TH RE AD|::^Ll^#. 

■Tftt)%, GPIVOWoj:y*:#^**lzlt. 
hettfc&L^U? Kl*. ROWcDrtS^ i SB ©fx"** 
h;u*A*iif*-&„ fLt, (9) % do) rrfeiN 

T\ LU#&<Dtz&(&;1til£fT5o ^LT. ±E (4) 

~ (10) *««**7p^£<D£T©#Ji::oivcfr 
5o -f 1 -iblks i lzoivcaM«ty 

[0 0 3 5] :Zt\ LT i fl)LU5MiOMt'/<'J7 
|3J8!£ia&o *<Dhk. ft^l/vK©D10)»#ttLL 
tUUlCLUfl^StlTl^So fit, fi-XU^KrU 
1<-LL-1UK U2<-LL"1U2. U3*-LL"1u 
3. U4+-L L-1U4$§Xb7 Kt?SWlCltJt-r«. 
Z(Ott*0)aT?. DK LI. L2, L3. L4SP- 
*;H«^&ffWAlca t°-/W£ /*'J7B»*tt 
&o MIC CK-C1-L1XU, C2*-C2-L2x 
U. C3<-C3-L3xU, C4<-C4-L4xU^l 

[0 0 3 6] H9I*. ±E«li:*^t, 

©»#*B*©»ftl=J:oTB*«ft3M-*. -Tfc*>*>. 
^□v*«iblks*IB^Lfc»»*WIC«fc5l=»llL. 
@9IZ^-TJ:5lw. DK LK L2. L 3. L40^ 



xi/v K-eLu»»Lr4aa*»T-r«o 

[0 0 3 7] fcfc. ±tB«fl*-ett. LT i jLU^St 

c i - l i x ua»is^i£. ^t'vvj^^yiiDf-^ 

[0 0 3 8] 01 ofi. SJ§Wlu^st;up*'JXa^ 
BWrt-«Bi?**. w»MLu5MBa>T;u=r'jXAii» 

^-f>LUtlt4x.b^o LU(Dft*JE»l± % 
S9(7>T;U=f , JXAT*aiT#/r. LTi OS-XU^KT? 
D1+L i £t&£A) . k (LT i <D 1#5ng(D;*# 
4) iblks (7a 90f|) ©fftl::. LU^HSftS 
&M£^-fist. LU^S^^Tdffi-efe^nwidT'fe^o 
[0 0 3 9] -9-7;U— ^>CD&&J-e. nwid*<8. 

£ e YESttig^fCfi. LT i (ist : k. 1st : ist 
+nwid-l) lu#&-T£ 0 ::t% ist : k 

&«3«ea % ^a*<ist 6>£k*-ea>LT i e»-rs 

RfcT*. ist : ist +nwid- 1 it* 5 014. £8M><ist*> 
t>ist +nwid- 1 S-COLT i ^^"TSl*-efc^o felT 
fcfelvctiBirefcS. 

[0 0 4 0] LT i (DLU^IZfclNTli. ±13 (4) 
-(10) 0>#L3I£fT5o fct£L. fr(DA+v#^aJ^ 
I*, iblks 1?. LTi ( U 1 : iblks ) fAtif 
±B4m«tNO0t>J|ft|::Mc« LU»»*fj 
5 Mnwi d£ 2 -eH o fcfita> L U <D L U ftfgwy 
Jl-^>^m^m^U^LX^5o TRSt 

i^;u-f>Sffi;Hit. c<d;u— ^>it. LTi (is 
t : ist +nwid/2— 1 % ist +nwid/2 : ist +nwi 
d) £MSrf£o LT i (ist : ist +nwid/2 

— 1 % ist : ist +nwid/2— 1 ) (OTH^fr^JL L$ 

iiir, LL-i^ci ic&^63^i+TH*fr*. * 

1C % hAfsAtl^5JV~ T>&mS\&iTo zo;i/-?>t* 

LT i (ist +nwid/2 : k. ist +nwid/2 : ist + 
nwid) =LT i (ist -fnwid/2 : k. ist +nwid/ 
2 : ist +nwid) -LTi (ist +nwid/2 : k. ist 
: ist +nwid/"2 — 1 ) x LT i (ist : ist +nwid 
/2— 1 % ist +nwid/2 : ist +nwid) 

fir, ^-<75^. /<u7imtBU« lu 
b) 5EfiS»»^ja>as i A^astoMtt 

@ 1 1 -0 1 3 Ut. jE(ISf*^JCDS^(zzi UX^— ^ 

[00 4 1] *fT»©a£i**B*fcB«l::. fr^iJ^ 
D. LI. L 2. L3l:»«Lr, toU7KlC»flff 
5(Di»rt4«?P7*»»L1, L2. L3^f^m 
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HSlcu e-LT (Hi 2#ra) % HfiircSfeWlz LT«^ 
□ <y*Si5#£:3 L/X^St^o CO)ig^. e 

filffllt, /KF= ftfx*iJ (C1~C6fr*£4) £XB 

<hLf-££. 2x#Tfc^i:^P^^ffilc^lf-5> (-Tfc 
t>*>. C'1i*C6, C'2£C5, C3^C4$fi^^ 

OT. H2CDUIC*tJE-f5£P#l4. L1+L2 + L3^ 

^icli. lT gp^ii. 3IJt«fr5£K^*<. Li. L 
2. L3$^4x-ftt|£ttLT3e— -TtLlf 
[0043] 11 3li, UX+-^S^ffllO 

faff<D«ssESKwr*HT»ft«. *-r. cd rest* 

T. WI0-iSO^ □ 7* *□ L, 3 0 

0>SP#£ 3 1 (cue— "T^o f Lt, 3ia>Ta>jS»-C 

(2) ICfclxr, »*r*«0>II*2«[CLT3 2G>» 
»«3 3lC3e— L. 3 3 0)T<D&mT~m*tltz®&& 

T. 3 40S»^3 5lcrje— L. 3 5 <DT0>jMrC5F 
S^fcgp^^. »»»#*Hl*TM«rt-*. Efc. 

(4) (Cfcixr. 3 6T*3ft**L4»#* 3 7ICZie— 

L. 3 7OT0)»»*f»«»»*«l^r3HS'<-*. JE 
|C. (5) (CfclNT. 3 8£ 3 9|C=ie— L. 3 9CDT 

(6) icfcLNr. 4o^4iicz»e-L. mMB#&ffl 

L X T. 4 1(DT0>»#*MH-*. SIC. (7) fcfclN 
T. 4 2<BgP#£4 3lCue-L. MW»tn^T4 
3(DT<7)aJ^^HSr-r^>o C<D£5fc. fT5»J<D-ffllczi 
UX*-»»tW»»fciiyaL»HLft^6. S*tM 

[0 0 4 4] Hi 4— HI 6 l±. S^3UX+-^g0 

[0045] *f\ KICB 1 4lC^*4x-5D x 

Xl/L i flS«4IiiLT i icae— T-So fit, 

^W5o fit, DL I ^mT<Dtt*-Ctt«fcMlca 

tr— r*. 

[0046] DL i <— D x L i T . DltDxO) 
is£o -t LT. Dx UUv K1**&) ffi(DL i |*£9J 

ic. tifl)«ic3i;-/«v*t*. fir. czt. 



8. C2<tC7. C3tC6, C4tC5^7tL 

• XU^ K1 Tli. 

C 1 *-C 1 - L 1 1 x D L 1 1 
C8<-C8-L42XDL42 

'^l/vK2tll 

C 2 «— C 2 — L 1 2 x D L 1 2 

C 7 «=C 7 - L~4 1 x D L 4 1 ~ 

K3TI£. 
C3<-C3-L2 1 x DL2 1 
C6<-C6-L32XDL32 

■ XU^ K4TI*. 

C4<— C4— L22 XDL22 

C5<-C5-L3 1 XDL3 1 

[0047] *lt. ^*T<oa»#mpofcB#jST 
/<U7MH«lkVI. i«y/h*<*-3fcff»ia>ll«licB 
LrBCffla*fr5. i»±£ityxL* *«i*io<Dx 

U^KT. LDLT »jgLt»lS«7tSo 
[0 0 4 8] ±ffi. «XU? I O^mmmt: 

«fcy-«W<i:»B-Ca-<*t. XI/7K«$#THRE 
ADt LT. L$ 2 x#TH R E A DfilC^H L. CCD 
TH«»#*Hli:< 2x#THREADil:»it-5, 0 
fit, ±i:T^b#THREADi^7^y, C 

a>^TTfca>»BLfc»»*HB-r*t^9ft«l=3a: 

4c 

[0O49] 01 6I1 LDLT ^g(Z)Sj§M7;i/a* , J 

XA^-raTfe** ldlT #sa>T;u=fyXAi*. 

*^JU— ^>LDLi:LTStS**i*o "9-^;u-^>^ 
I&4£SI4. SfiS&tf) L U#S<Dig^<t ^*$T*fe4 0 

[0 0 5 0] nwid^8<7)ig^lc(i % (2 0) tf>gfl 

»-C. B*LDLT »B*ff3. *LT. LTi (ist 
+ 8 : k. ist : ist +7) £MSr*r£o CG)<h£. L 
T i (ist : ist +7. ist : ist +7) 0)± = ftUft 
ICD LT #AoTL*40>T. (DLT) -1 I* 
4CtlcJ:oTSSr-r*o 

[005 1] (2 0) C0g^](7) I F*T. nwidtf 8 Tfc 
t^*R**vfc»*lztt. mnd/2*Wfcfcrwidfc LT 

-y-^;u-^>LDL*ofi;aiL. smr*. cct. l 

T i (ist : ist +nwid/2— 1. ist +nwid/"2 : is 
t +nwid- 1 ) (CD lT Jat-t-So DI4. LT i 
(ist : ist +nwid/2 — 1. ist : ist +nwid/2 — 
1) 0>»*B*Tfcy. LI*. LT i (ist +nwid/ 
2 : ist +nwid-1. ist: ist +nwid/2-1) Tfe 
y. C0)L^tt^ o 

[0 O 5 2] -t LT. LTi (ist +nwid/2 : k. is 
t +nwid/2 : ist +nwid- 1 ) SMSM"*. -ffc*? 
*>. 

LT i (ist +nwid/2 : k. ist +nwid/2 : ist + 
nwid-1) = LT i (ist +nwid/2 : k. ist +nwid 
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/2 : ist +nwid-1) -LT i (ist +nv»id/2 : 
k> ist : ist +rwid— 1) xi_T i (ist : ist +nw 
id/2-K ist +nwid/2 : ist +nwid— 1 ) 

[0 0 5 3] LDLT ^POJ+J-^I — f^LDL 

S^n^7At LT3iS|-f •S-tl-fc-S, fc-SUI*. Si 

'jxai±. cD-ROMmoisimmmm^. /\-Kf 

**0&£aBiltt{*l=;fP?7Al: LTSE&LTfc 
[0 0 5 4] *$£BJHDmMtet£0>7)\' 
(##*») 

• LU»^roS:SRfi. 1) . 2) . *»aw+-»« 
©S:KI±2) 

1) P. AMESTOY, M.DAYDE, and I. DUFF. "Use of c 
omputat i ona I kernelsin the solution of full 
and sparse linear equations". M. COSNARD, Y. R 
OBERT. Q.OUINTON. and M.RAYNAL. PARALLELS ;DISTR 
IBUTED ALGORITHMS. North-Holland. 1989, pp. 13- 
19 

2) 6.H. Golub, C. F. van Loan, "Matrix Computat 
ions" . second edition. The Johns Hopkins Un 
iversity Press, 1989 

• B*l§0?3t«-ei*, JJAT© L VftM&Tf L D L 

m. as us* 

'JIX* 7 tfc5>Jftg*g<&fr$>J 5Hg 1= fc l*T » fi5>J **Mt 
M ? n y y izft it * -y p -v £ ft x <r y ?t . IfcMfai ^ 
p v £ ©rt. Jeff* :?p ^ ? £ :?p v 2 "0* IvhfTM 
:?p 7f <t £&gaa<o:7p-tr y-y-^i?*.— ;uco p— 
pf^ UflMttfttA-rftflMAx^y?*:. KlSSffl^p-tr 

&-t&zt\z&L ssfcro^p-trv-y-^vi-^-e, a* 

x v ^"C^ b *tfc>MT5a 7 p y $ roSmSIS £ ffi -5 T . 



[O O 5 5] (ttiE2) ttfrM9t*(±. fi$i]a>LU#8S 
(ttIE3) filE1saa)^p-fey-9-^i?a.-;uA<wr'S>/h 

© ^ p -tr •> S? i — ;uc^ilo> pt =e 'J m& \z fc ut . 

[0056] <ttK 4 ) ilriE l u fl-gsii. Hreff*]©* 
ro^p-try-y-^^i— ^T?Lu»»-r-5cti=«ky, is 

ftI5 2l=IBK03f£^t*:. 
[0 0 5 7] (ftE5) K*T$"bl!gl*. frJiJOP L-X+ 

^-•5^121 l-IE®rolB^^. 
(#IB6) ltiE=iUX+-«-Sfe<i>^l*S^=iUX+- 

L3Sofcgfl#£. 1 OOJ^P-b^-y-^^i-^T-LU^ 

[0058] (tttB7) S9tBMSrXTFy3f|CteLxT. S 

U ^HI*ixfc=ftiT5iJgiI?)-O^Py^^ 2ofoffl 
^■•g-tj-B-C. S^Pt^f^ya-^KOP-AiM^'J 

[005 9] C^IBS) IgaW^P-by-y-^EiJi^U^ 

^^^^^'jsx^^MJiJtt^srofffiJSlsicfcu 

T . ft ¥) £ /hfr^J 7 P y ^ iz& 1+ ^ ^ P y <? it X t- y 7 
O X' t£ L^ffW 7Q7ftS ^Ptvtti?! 

^^p-y^ssis-r-s-ticty. saro^p-tiy-y-^ 
^p y <? & 7z&zm&-rzmmz.T y 

-ft. mmm*7-y-?xmz>Htz>b?iW7ay5 0>$iM 

esjffi^r. m?i¥i\£mm-rz>m$i*Tyyk. «a 

[0060] («S9) saro^Ptviftyi-Af 

fr5"J ^ p t» ^ 1= » It -5 -3 p y ^ <b#S t . S/hfT?iJ ^ p 
•^fflfi. Sft^Py^t^^^Py^-CJSLvhfTfiJ^ 
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cilery, jut?, *m?o 

9BM&W.O 
[006 1] ' ~ 

«jj£0i£*-r0-efe£. 

[0 2] *SEW©RJ(Hf$®l-^^fcLU^»a33fe5iJjl!lS 
<D«il£&mW?Z>® (*a>1) T'fc*. 
[0 3] *56M©^J6^ffilz«e-3fcLU«-S(03fe5iJ«iS 

om.-&*®.wtz>® (^-©2) -efts. 
[0 5 ] *mmmtgo> l u»«©sa$ * y *m=.wn 

[06] *m»tO>L U»jR0»ftt J: «B«:IWH 
-f-50 (*0>2) -efe*. 

[17] *nttJBjs©Lu»«©*a**y»ffliciftw 



•*-£0 (-E-0J3) 
[0 8] *a&l»tt0LU J:ymi:fiR 

[0 9] *£tt»ffifl)LU £J:yi¥ffll=&Bi 

[no] *sejt»B©Lu»*©55^*«fcyBaiic8ft 
^•r-5@ c-troe) t?&-5„ 

[0 1 "1 T3Etttt*ffMl0«*l=3 t;x*-##£?T5 
[01 2] 4Ett»DifT5»Jroa6lzaUX4r-»«*?T5 

*&s©«:g:£KB-r-5Bi (*©2) -cfc*. 

[01 3] jEM*fmw©«*r=3U**-$Mil*fr5 
ffiacoa^:$-iS!^1-^0 (*©3) t?fc.5„ 

[01 4] S^aUX*— »»©7^'JXASJ:yS 
8Blci&lJI3-r-S0 (*©1) r-fc-So 

[0i 5] »3W+- »jsror;u^'jXA$ *ygf 
«i=Kwr*BB -eft*. 

[0i 6] £*&=j ux^r— a-s?a>7;u=f'JXA£,fcyi* 
im=kh-4-sb (*«>3)< -efcs. 

[#-^©fftSB] 



1 0- 1—1 O-n 

1 1- 1-1 1 - n 
1 2 ffilg^i 
1 3—1—1 3-n 



[01] 



[02] 



IH H-2 






13-2 
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1 11 j 
Ul j U2 j U3 




• LI 


CI 




L2 


C2 
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C3 | 
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[13] 



[14] 



D 




D 
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LI 




LZ 




L3 


Tl 


T2 


T3 




— u 


I Dl 


U1 | U2 | U3 U4 


> LI 


ct 


L2 


C2 


L3 


C3 


L4 


C4 



C 



START 



2**K***»**«WfcLT 




[H6] 



XW,K*1 xUttZ XPrKfrS Xl^*4 



Of 




Dl 




Dt 




Dl 


LI 




L2 




L5 




LA 
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[i7] 



[ma] 



DO 1=1. tbik, 

T»/P=Q.O CX>;|i«sO 

do i=-L fans 

LTa D). OT . TMP-THEN 
TMP=ABS(LTO. 0) 

13 —I 



i 



DO 1=1, 0*m 

DO t«nrf 

IT CABS L-na ■)). GT 



OOBBiT 4rtttn. -. O 



1. 1> 

jtt=0;GPIVOTcrO 
DO 

FtftMrfal. ct. and. KvoTtia). i 



IF<D. GTT, I) THEN 
DO kml. folks 
TMPX=LT(L O 
UU k)=UT<H. to 
LT{fl,k)=*TMPX 
ENODO 



DO k«f+1. ibSk. 

LTU k)«LT{l. k)/LT(l. 0 
END DO 



C2) 



m ©THREAD. EH, GWCTQTWE* 
DTi OT, ?THD* 
DO ta— 1. tsfca 
ROWCfaO=unO. W 



IFCGPWOT. EO. ODTHEN 

una. w-tmw 



DO k— 1+1. iUks 
DO 1=1+1, i»nc 
LTD. W«LT(I. k)- 



LTO. J>xLT(I. U 



ENDDO 



<3) 



END Vr 

Ft »THRE*n. EO. GTWOTlTHEW 
DO **• 

una.60«una w 
una, b)«Rowtw 



una bO-Rowtw 



DO kcm.M*,- 

una w=»una wx-ltu o 



DO k-i+1. B*> 
DO ter«] 



} 
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364 



Dt 



LI 



L2 
L3 
L4 



U1 U2 U3 U4 



CI 



C2 



C3 



C4 



LUCLTl, k. Wka, tat mrfri) 

(LT1»«-X1^FTO1 +U%MHoV 
k:Lr.©tft5cB 

lat: UrfH*** t6*GL». 

nwM:Lu»«tT5»ti> 

IFtnwkJ. «q, 8)TW.(J 
LTlO«t:k, iat i«*+nwid-1)t 

r :rc. C4}-(io)«H. 

■tea 

erf UUtLR k, tat waWSl) 

erf TR8( ) 

LTJ Cist: 1 . lat+nwU/^ial+narid) 

tJEJWfc. LTi Oat: >» Hn i»Vl/g- 1 , tat int+owid/2- 1 > 

erf MM( ) 

CLTlOat+mgkV^tik. UL I n»UL ^g:lat+n—kO 
»U-nC ui l i A SZ-.k. la rt warta Vfcr faH 1 n a rtd ) 
-LT1(iat+nwld/2:k, lat:iat+n«jid/2-1> * 
LT.th*:ta*+nwidX2-1. bt+rawd/2 : bfl+ rmi<J> 



] 



erf LUCLTU k. IbBca. b*+r™d/£, 
a** ff 
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[112] 
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L2 


CI 


C2;C3 
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L3 
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1 
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i L., 


C4 j C5 jcfev 



D 




D 
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. LI 




L2 




L3 



n 4] 



II 3] 
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D 1 ■ 


/ 
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LI 
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C6 
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[015] 



DL21 




[Hi 6] 



cubrautina LTTXLTL k. INWb. 1«t nwW) 
lECnwtd, EQ, B3THEM <l)>8*<ft<M 
DOJ=lBfcJst+T 
D0$=i+1, 1*t+7 
LTl(l.i>=L7ia 0 
LTIO, 0«LTKj. OxO-Tid. i) 
ENDDO 

DO ly=l+1. lat+7 
DO Jx=Jx, IbH-7 
L-nUx. jy)«=LTiO*. W-LTIOju i> K LTiCl. &> 



ENDDO 



C20) 



CinOJiCia+flik. i«t:i«t+7)tm*r 
LTlCl_-n(la*:lat+7. tat:tet+7)e?>J:Hft!=OL T *«X^Tt ^©"C J 



odl LDL<LT1. k. Iblka. 1st" nwW/2) 
Lt* 

LTlC»»M-rwrid^2:iat+fivrfd-1. lrt:hl4-MM/2-1) 



•LTiOst+owid/Zrk, t*t4-nwid/2:tat+nwW-1)£3Efi 



L-nClBt+nwW/2:k. bH-nwki/2:i»i+™-id-1) 

£: =*+nWdX2:k. lrt+n*id/E:!«t+wW 
UTi(iat+fmUU''2:k. lat:iat+rwnd-1) * 

rlat+rwvld^-l. I»t+nwk*/2:let+rwtd 



CLTKlst+nv 
=LTlCto:« 
LT,(l*1:iat- 



CAUL LDL 0-71, k. ib&«. n«fcl/2) 



RETURN 
END 



